Introduction
The mechanism of steroidogenesis by follicles and corpora lutea in mares remains contentious. Originally it was reported that the primary steroidogenic role of granulosa cells in the preovulatory follicle was to produce progesterone, while the theca interna was responsible for oestradiol production (Short, 1962; Channing and Grieves, 1969; Younglai, 1971) . The corpus luteum was not thought to produce oestrogen (Short, 1964; Mahajan and Samuels, 1974) . However, it was also found that, although granulosa and luteal cells had only a limited capacity to produce oestradiol de novo, they could aromatize androgens to oestradiol in vitro (Ryan and Short, 1965; Mahajan and Samuels, 1974; Al-Timimi et al, 1989) .
Interaction between cultured granulosa and theca cells from mare follicles was found to be necessary for oestrogen syn¬ thesis, and it was then suggested that androgens of thecal origin were aromatized to oestradiol by granulosa cells (Sirois et al, 1991) . Although the corpus luteum of the nonpregnant mare is not thought to produce oestrogen (Short, 1964; Mahajan and Samuels, 1974) , recent studies in vivo have provided evidence that corpora lutea from mares that are between 35 and 70 days of pregnancy act as a source of oestrogen (Daels et al, 1991) .
Granulosa cell tumour is the most common neoplasm of the mare ovary and represents 2.5% of all equine neoplasms (Sundberg, 1977) . These affected mares (Stabenfeldt et al, 1979) . However, concen¬ trations of oestradiol in mares with granulosa cell tumours are variable and are often not related to the behavioural changes (Stabenfeldt et al, 1979) . It (Stabenfeldt et al, 1979 
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Immunostaining procedures Sections (6 µ ) were immunostained using an avidin-biotin complex method described by Watson and Thomson (1996) . The limit of detection of the stan¬ dard curve was 0.25 ng ml~and the inter-and intra-assay coefficients of variation were 6.0 and 6.8%, respectively.
Results
Circulating progesterone concentrations in all mares were > 1 ng ml~e xcept for mares in early follicular phase and on the day after treatment with prostaglandin F2a.
Immunoreactivity for P-450arom was confined to the granu¬ losa cells of non-atretic follicles > 5 mm in diameter (Fig. 1 wide sequence homology among different species (Simpson et al., 1994) and a heterologous antibody has previously been found to recognize interstitial cells in stallion testes (Eisenhauer et al, 1995) . In fact, stallion testis was used as the positive control in our study and staining was confined to interstitial cells as previously reported (Eisenhauer et al, 1995 (Short, 1961;  Van Rensburg and Van Niekerk, 1968; Channing and Grieves, 1969) . This finding is in agreement with the lack of enzyme immunoreactivity in small follicles in our study. Atretic fol¬ licles, in which the separate identity of the theca and granulosa cells was lost, showed no evidence of immunoreactive P-450arom. Concentrations of oestrogen are very low in these follicles (Kenney et al, 1979) . Results from cell culture exper¬ iments and analysis of steroid content of follicular fluid have led to the conclusion that the theca interna is responsible for oestrogen synthesis in the preovulatory follicle of the mare (Short, 1962; Channing and Grieves, 1969; Younglai, 1971; Hay et al, 1975) . However more recent studies have suggested (Channing, 1969 (Mahajan and Samuels, 1974; Al-Timimi et al, 1989) .
Furthermore, the presence of oestradiol in the mid-luteal corpus luteum was reported by Younglai (1971) (Harrison, 1946) , and small luteal cells that might be expected to be of thecal origin are steroidogenic (Kelly et al, 1988; Broadley et al, 1994) (Hammerstein et al, 1964; Watson and Leask, 1975; Al-Timimi et al, 1989; Lautincik et al, 1994) . Most (Amri et al, 1993) as has been proposed in sows (Gregoraszczuk, 1994) and rats (Fortune and Vincent, 1983) .
Therefore, factors other than cell type may influence luteal oestrogen production.
In the mare corpus luteum, immunostaining for P-450arom was present shortly after luteolysis, whereas the human corpus luteum demonstrates neither P-450arom immunoreactivity nor mRNA expression after luteal regression (Suzuki et al, 1993) .
However the corpora lutea examined by Suzuki et al. (1993) were probably older than the mare corpora lutea in the study reported here. (Ishimura et al, 1989) , interstitial cells in stallion testes (Eisenhauer et al, 1995) , and in theca interna cells in follicles of sheep and cattle (Conley et al, 1995) , leading to sugges¬ tions that there may be functional differences within these populations. Although immunostaining is not a quantitative technique, a significant correlation has been shown between immunointensity for aromatase P-450, measured by computer¬ ized image analysis, and enzyme activity (Sasano, 1994 (Albrecht et al, 1995) . This observation led to the suggestion that the increase in luteal oestrogen secretion is due to post-transcriptional regulation of aromatase activity by eCG (Albrecht et al, 1995 (Ishimura et al, 1990) , and injection of rats with eCG increased total hybridizable tran¬ script for P-450,7u (Doody et al, 1991) . We have preliminary evidence that P-45017(I is present in the corpus luteum during pregnancy but not during the oestrous cycle (Rodger et al, 1995) . Similarly a previous report has described low 17,20 lyase activity of corpora lutea from non-pregnant mares as demonstrated by the poor capacity of luteal tissue to metabo¬ lize progesterone to androgens (Mahajan and Samuels, 1974) , although another study showed that low concentrations of androgens were produced (Al-Timimi et al, 1989 (Shideler et al, 1982) .
Ovarian tumours are relatively common in mares and account for approximately 5.6% of all neoplasms (Righ et al, 1985) . By far the commonest type of ovarian neoplasm is the granulosa cell tumour (McEntee, 1990 (Sasano, 1994) . The high circulating oestro¬ gen concentrations present in some women with granulosa cell tumours (Besch et al, 1966) are not characteristic of this tumour in mares (Stabenfeldt et al, 1979 
